Activation of mammalian sperm motility by regulation of microtubule sliding via cyclic adenosine 5'-monophosphate-dependent phosphorylation.
Bicarbonate was found to be essential for activating live mouse sperm motility. The activated sperm flagella exhibited high beat frequency, high swimming velocity, and large principal and reverse bends. To gain further insight into the bicarbonate-triggered activation mechanism, the microtubule sliding characteristics of the activated versus the nonactivated sperm flagella were compared by use of demembranated sperm. We found that the effects of bicarbonate on live sperm were identical with the effects of cAMP on demembranated sperm both in microtubule sliding velocity and in sliding disintegration pattern. Furthermore, autoradiography revealed that the activation of mouse sperm motility was associated with cAMP-dependent phosphorylation of a 65-kDa flagellar protein. The results demonstrated that bicarbonate-triggered activation of mouse sperm motility was closely coupled with the regulation of microtubule sliding via cAMP-dependent phosphorylation.